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HEKOTOPblE 3AK0H0MEPH0CTH PA3MH05KEHHH 
H IIEPESKHBAHHH PHKKETCHH KPOBAHEKA 
B APrACOBBIX KJIEIBiAX nPH 9KCIIEPHMEHTAJIbHOM 
HX 3APAJKEHHH 

B. <I>. HrHaTOBHH h H. M. TpoxoBCKaa 

IlHCTHTyT 9 IIH^eMHOJIOrHH H MHKpo 6 HOJIOrHH 
hm. H. O. TaMajien, MocKBa 

IIoJiyaeHBi KOJiH^ecTBeHHMe xapaKTepucTHKn pa3MHO>KeHHH h nepeaaiBaHHH 
pnKKeTCHH HpoBaaeKa b HenoTopbix BH,n;ax apracoBtix KJiemen (cpon Ha6jno,n;eHHH 
AO 31 Mec). npn coAep>KaHHH hx b pa3JiHHHbix TeMnepaTypHHX ycJiOBHHX (20 h 30°) 

6e3 KOpMJieHHH H npn HOBTOpHOM KOpMJieHHH HH^)HH 1 HpOBaHHbIX KJiemeH Ha >KHBOTHHX. 

3a nocjieAHHe roma HaKomuica 3KcnepHMeHTajiBHBiH MaTepnaJi, CBH^e- 
TejibCTByiomira o bo3mo>khocth HH$Hu,HpoBaHHH KJiemeH Ixodoidea pnKKeT- 
chhmh flpoBaaeKa (KjiHMeHTOBa h Ilep^HJiBeB, 1935; Weyer, 1948; IIhoht- 
KOBCKaa h KopmyHOBa, 1953; Reiss-Gutfreund, 1956, 1961; Kordova a. Re- 
hacek, 1964; TpoxoBCKaa c coaBTopaMH, 1966, 1967; Burgdorfer a. Ormsbee, 
1968; UmaTOBHa c coaBTopaMH, 1968; HraaTOBna h TpoxoBCKaa, 1970; 
Ormsbee a. oth., 1968). O^HaKo MHorne 3 aK 0 H 0 MepH 0 CTH HaKonjieHna h th- 
6ejin B036yAHTejia CBinHoro TH$a b KJienjax ao chx nop He bchbi. B pa3BHTne 
paHee onySjiHKOBaHHBix .gaHHBix 6 bijih npoBe^eHBi HccjieAOBaHHa no bbihbjic- 
hhk> ocoSeHHocTeH pa3MHO>KeHna n nepe>KHBaHna phkkctchh b apracoBBix 
KJiem;ax, coAep>KaBmHxca b pa3JiHHHBix ycjioBnax; npn 9 tom 6biji ncnoJiB30BaH 
MeTOA KOJiHaecTBeHHoro aHaJiH3a H3MeHeHHH phkkctcho3hoh nonyjiamm 
b KJiem;ax npn .gjiHTejiBHOM cpone HaSjnoAeHna. 

MATEPHAJI H METO^BI 

B ohbitbi Sbijih B3aTBi KJiemm 0. papillipes N 2 — N 3 , Alv. lahorensis I in . 
n 0. moubata N 2 — N 4 . Kjiem;eH 3apa>najiH pnKKeTcnaMH Ha kohoioh MeM6paHe 
ijBinjieHKa kpobbio MopcKOH cbhhkh, HCKyccTBeHHO maJanimpoBaHHOH hhhhoh 
K yjiBTypoH phkkctchh npoBaaeKa (nrraMM EpenHjiB) b pa3Be,n;eHHH 10 1 — 
— 10 " 2 . Kjienmn nocjie 3apa>neHHa xpaHHJin npn 30°, b otacjibhbix onBiTax — 
npn 20°. KojinaecTBo pnKKeTCHH, coji;ep>Kain,Hxca b KJienjax, BBipaamJiH 
B HH^eKI^HOHHBIX THTpaX ftJIH MOpCKHX CBHHOK. HcXOftHOe pa3BeA©HHe TOTO- 
bhjih H3 pacaeTa: coftepaoiMoe o^Horo KJienja — b 1 mji CHaToro MOJioKa. 
B Ka>KAOM onpeAejieHHH HCCJie^oBaJiH 2 — 4 KJienja. B onBiTax BBiaBJieHna 
npe^ejiBHOH bbi>khb aeMocTH pnKKeTCHH IIpoBaaeKa b KJiem,ax nocjieAHHX 
nepHO^HaecKH kopmhjih Ha cbcjkhx >khbothbix. 

PE3yjIbTATbI HCCJIEAOBAHHH 

Ha pnc. 1 noKa3aHBi KpHBBie KOJinaecTBeHHoro co,n;ep}KaHHH phkkctchh 
npoBaaena b KJienjax O. papillipes N 2 h Alv. lahorensis Im. b TeaeHHe nepBoro 
Mecaija nocae hx HH^mjHpoBaHHH. npn HacBim,eHHH kpobbio b nHm,eBapHTejiB- 
hbih TpaKT KJiem,a nona^aeT 3HaanTejiBHoe KOJinaecTBo phkkctchh (10 4 — 
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10 5 LD b0 l mji). B TeneHne nepBLix Tpex cyTOK KOJinaecTBO pHKKeTCHH yMeHB- 
inajioct. IIo-BHAHMOMy, Tanoe H3MeHeHne CBH3aHO c 6aKTepnii;HAHBiM Aen- 
CTBneM Bem;ecTB, co/i;ep>Kaiii;HxcH b KHine^HHKe KJiem;a. 3aTeM mo>kho oTMe- 
THTB yBeJIHHeHHe KOJIHHeCTBa pHKKeTCHH B KJiemaX. MaKCHMaJIBHLie HH(|)eK- 
UiHOHHLie THTpLi (10 5 — 10 6 /.D 50 /mji) 6bijih onpeAejieHBi Ha 5 —6-h hb nocjie 
HH^Hipipyiomero KopMjieHna. ,3,0 8—13-ro ahh KOJinaecTBO pnKKeTCHH ocTa- 
Bajioct hoctohhhlim c He6ojiBHiHMH KOJieSaHHHMH b npeAejiax ohihSkh 6ho- 
jiornaecKoro onLiTa. Ilocjie yKa3aHHoro cpona HacTynaJio nocTeneHHoe 
CHH>KeHHe HH^eKAHOHHLix thtpob. K Komjy MecHia;a (28 — 32-h a©hb) HmJeK- 
AHOHHBie THTpBI HBAcUIH AO AH(|)p HOpHAKa 10 2 * 0 — 10 3 /D 50 /mJI. TaKHM o6pa- 
;30M, AHKJI pa3MH0H^eHHH pHKKeTCHH IIpOBaaeKa B KJieEAaX npOXOAHJI BCe 
€TaAHH, npHcymne MHKpoopraHH3MaM npn hx pa3BHTHH, t. e. b pa3MH0- 

>KeHHH pnKKeTCHH IIpoBaaeKa OT- 
MeneHBi CTaAna jiorapn^MHaecKoro 
pocTa, CTaAHOHapHaa $a3a h $a3a 
CHH>KeHHa HHTeHCHBHOCTH pa3MH0- 
aceHHa. OAHaao npon;ecc pa3MH0>Ke- 
Hna pnKKeTCHH IIpoBaaeKa b KJie- 
m;ax oTjinaajica ot npoijecca pa3- 
MHCHKeHHH 3T0T0 BHAa pHKKeTCHH 
b Apyrnx CHCTeMax. OTjiHane 3a- 
KJiioaaJiocB b 3aMeAJieHH0H CMeHe 
$a3 pa3MH0>KeHHa H HOHH2K6HHOH 

HHTeHCHBHOCTH npoijecca pa3MH0>Ke- 

HHH. 

XapaKTepHOH oco6eHHOCTBio B3a- 
HMOOTHOHieHHH pHKKeTCHH IIpOBa- 
aeKa h apracoBBix KJiemen hbjih- 
eTca AJiHTejiBHoe npe6BiBaHne bo 3- 
SyAHTejia CBinHoro TH$a b opraHH3- 
Me KJiema no cpaBHeHHio c nepeaoi- 
BanneM ero b opraHH3Me pa3JiHHHBix 
3KCnepHMeHTaJIBHBIX >KHBOTHBIX. Ho 
o Apyrofi ctopohbi, 6e3 co6jnoAeHHa onpeAejieHHBix ycjioBHH KJiemn othoch- 
TejiBHO 6 bictpo ocBo6o>KAaiOTca ot pnKKeTCHH ITpoBaaeKa b oTanane, Hanpn- 
Mep, ot pnKKeTCHH KJiemeBon rpynnBi. 

K HacToameiviy MOMeHTy mbi pacnojiaraeM cjieAyiomnMH abhhbimh o cpo- 
Kax coxpaHeHHH phkkctchh IIpoBaaeKa b apracoBBix KJiem,ax (cm. Ta6jiHn;y). 


CpoKH onpeAejieHHH pnKKeTCHH IIpoBaaeKa b HHtjjimupoBaHHbix KJien^ax, 
coAepjKamnxcfl b pa3JiiiHHbix ycjiOBiiax 
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Phc. 1. flnHaMHKa KOJinqecTBeHHoro coAep- 
jKaHHH pnKKeTCHH IIpoBaHeKa B O. papil- 
lipes N 2 h Alv. lahorensis Im. nocjie hh^h- 
AnpyioiAero KopMJiemm (30°). 

JJo ocu a6cif,ucc — jiorapn(J)Mi»i ID 60 /mji; no ocu 
opduHcim — BpeMH nocne 3apa>KeHHH KJiemeii 
(b ji;hhx). I — O. papillipes; II — Alv. lahorensis. 


Kan caeAyeT H3 npeACTaBjieHHBix b Ta6jraii;e AamiBix, cpoKH onpeAejieHna 
>KH3HeCHOCo6HBIX pHKKeTCHH B KJien^aX 3aBHCeJIH OT paAa $aKTOpOB. Tan, 
npn xpaHeHHH KJiemen npn TeMnepaType 20° b HCCJieAOBamiBix 0. moubata 
h 0. papillipes cpoKH o6Hapy>KeHHa pnKKeTCHH He npeBBimaJin ab yx HeAejiB. 
IIOAKOpMKa TaKHX KJiemofi HB CBe>KHX >KHB OTHBIX He yBeJIHHHBaJia npOAOJI- 
>KHTeJIBHOCTH OHpeAOJIOHHH >KH3HeCH0C06HBIX pHKKeTCHH. HHBie pe3yjIBTaTBI 
6 bijih nojiyaeHBi npn coAep>KaHHH HH^HAHpoBaHHBix KJiemen npn 30°. B sthx 
SK cnepnMeHTax pnKKeTCHH bbihbjihjihcb aepe3 5 {0. moubata ), 9 {Alv. laho- 
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rensis) h 14 Mec. ( 0 . papillipes). 3HaaHTejii>Hoe yBejmaeHHe cpoKOB o6Hapy- 
>KeHHH pHKKeTCHH OTMCHCHO npH MHOrOKpaTHOM KOpMJieHHH HH$HIi;HpOBaHHLIX 

KJiemen. Tan, y 0 . moubata pHKKeTCHH 6 lijih BHHBJieHLi aepe 3 14 Mec., 
y Alv. lahorensis h 0. papillipes — aepe3 17 h 31 Mec. cootbctctbchho. 
IIojiyHeHHLie abhhlic CBHAeTejitCTByioT o Hajinann y KJiemen bhaoblix otjih- 
hhh npn coxpaHeHHH B036yAHTejia. HaHMeHBinne cpoKH (30°) o6Hapy}KeHHH 
pnKKeTCHH nojiyneHLi y O. moubata , HanSojiBHiHe — y 0. papillipes . 

KojiHHecTBeHHaa xapaKTepncraKa phkkctchh IIpoBaaeKa b 0. papillipes 
N 3 —Im. npn C0Aep>KaHHH KJiem;eH npn noBHinemiOH TeMnepaType (30°) 
h npn noBTopHOM KOpMJieHHH Ha CBe>KHX >khbothlix AaHa Ha pnc. 2. KpHBaa, 
OTpajKaiomaa kojihhcctbo 2KH3Hecnoco6m>ix pnKKeTCHH b KJiem,ax ( 3 a nepnoA 
HaSjiioAeHHH ao 31 Mec.), HMeeT bha naAaion^eH jioMaHOH jihhhh. BcjieA 3a 

3HaHHTeJIBHLIMH THTpaMH pHKKeTCHH, 10 4 — 10 5 /Z) 50 /mJI, OTMeaeHHLIMH B nep- 

BLie ABa Mecan;a 3KcnepHMeHTa, b nocjie- 
AyiomeM (ao 8 Mec.) phkkctchh onpe- 
AejiajiHCL b npeAeJiax 10 2 —10 3 /Z) 50 /mji. 
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Phc. 3. ^HHaMHKa KOjmaecTBeHHoro coAep>Ka- 
hhh pnKKeTCHH npOBaaeKa b O. papillipes N 3 
nOCJie KOpMJieHHH rOJIOAHWX HH<j)HAHpOBaHHBIX 
KJiem;eH Ha >khbothom (30°). 

06o3HaneHHH Te ate, hto h Ha pnc. 2. 

B OTAaJieHHLie cpoKH HCCJieAOBaHHH 

(18—31 Mec.) b KJienjax onpeAeJiaJin 

MHHHMa JIBHLie KO JIHHeCTB a pHKKeTCHH, 

10° /Z) 50 /mji, bhjiotb ao OTpnAaTejiB- 
hlix pe 3 yjii>TaTOB b SnonpoSax. Xoth 
nocjie Ka>KAoro KpoBOCocaHna b KJiem,ax oTMeaajioct yBejiHaemie B036yAH- 
TejIH, OHO He H3MeHHJIO o6m,eH TeHACHIJHH K yMeHLHieHHK) PHKKeTCHH B HX 
opraHH3Me. Ilocjie hoboto KOpMJieHHH yBejinaemie pnKKeTCHH HHKorAa 
He Aocrarajio ypoBHH, OTMeaemioro npn sapajKaion^eM KOpMJieHHH KJiem,eH. 
Ha pnc. 3 abh npnMep KOJmaecTBeHHBix H3MeHeHHH pnKKeTCH03H0H nonyjia- 

AHH HOCJie KOpMJieHHH TOJIOAHLIX HH(J)HII,HpOBaHHLIX KJiem,eH Ha JKHBOTHOM. 

0 . papillipes N 3 Ha 272-h aohl nocjie sapajKeHna 1 Slijih HaKopMJieHLi Ha CBe- 
>k en MopcKOH CBHHKe. B nocjieAyioiAHe 30 Anen 6lijio CAejiaHO hcckojibko 
onpeAejieHHH, KOTopLie noKa3ajin, hto KOJinaecTBO phkkctchh yBejiHHHJioct 
BCJieA 3a HacLimeHHeM KJiem;eH CBe^Ken kpoblio. Hhk HaKonjieHHH pnKKeTCHH 
3a$HKcnpoBaH Ha 25-h aohb nocjie KOpMJieHHH (297-h aohb nocjie 3apa>KeHna 
KJiemen) c MaKCHMaJiBHHM thtpom 10 2,5 /7) 50 /mji. 3aTeM 6lijio OTMeaeHO 
nocTeneHHoe chhjkchhc >KH3Hecnoco6HLix phkkctchh. Hepe3 80 Anen Ha6jiio- 
ACHHH pHKKeTCHH BLIHBHJIHCB B KJiem,aX JIHIHB B HpeACJiaX 10° JD b0 / MJI. 
TaKHM o6pa30M, HecMOTpa Ha to hto npn HacBim,eHHH KJiemeH cbokch kpobbio 
OTMeaaJioct pa3MHO>KeHHe phkkctchh, KJiem,H nocTeneHHO ocBo6o>KAaJiHCB 
ot B036yAHTejia, TaK KaK hhtchchbhoctl pa3MHO>KeHHa 6mia oaeHB cjia6on. 
OAHano b otacjibhlix KJiemax O . papillipes pnKKeTCHH npoBaaena b mhhh- 
MajibHLix KOJinaecTBax (10° 7Z) 50 /mji) 6bijih onpeAejieHBi aepe3 24 h 31 Mec., 
noBTOMy napTHK) KJiemen b ii;ejiOM HejiL3a canTaTB cbo6oahoh ot B036yAHTejia. 


Phc. 2. ^HHaMHKa KOjmaecTBeHHoro 
coAep>KaHHH phkkctchh ripoBaneKa 
b O. papillipes npn coAepa^aHHH KJie- 
nj,eH npn 30° c noBTopHUM KopMJie- 
HHeM Ha HCHBOTHLIX. 

IIo ocu a6ci^ucc — jiorapn^Mbi JD 50 /mji; 
no ocu opduuam — BpeMH nocjie 3 apajKeHHH 
KJiemen (b Mec.). Cmpejinou noKa 3 aHO 
BpeMH KOpMJieHHH KJiemOH Ha >KHBOTHbIX, 
OTpe 30 K, napajuiejibHbiH och aScuncc — 
OTpnaaTejibHbie pe 3 yjibTaTbi 6 nonpo 6 . 


1 ^HHaMHKa pa 3 MHOH<eHHH PHKKeTCHH IIpOBaHeKa B 3 TOH napTHH KJiemeH nocjie HH- 
$HAHpyioni;ero KOpMJieHHH noKa 3 aHa Ha pnc. 1. 
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OBCYH^EHHE 


AHajiH3Hpyn nojiynemibie pe3yjibTaTbi, cjie^yeT CKa3aTb, hto phkkgtchh 
npoBa^eKa He a^anTHpoBaHH k H3yneHHLiM bh^bm KJiemeH b toh CTenemi, 
Kan 3to oTMenaeTCH y pHKKeTCHH KJiemeBOH rpynnH (rpoxoBCKan h Cn^opoB, 
1967; KpioHeHHHKOB, 1969). ,H,JiHTejibHbie cponn coxpaHeHHH phkkgtchh 
rtpoBaneKa b KJiemax odycjioBjieHbi onpeAeJieHHbiMH ycjioBHHMH (noBbiineH- 
hoh TeMnepaTypoH co,n;ep>KaHHH KJiemen h hobtophlim HOAKapMjiHBaHHeM 
HH$HI];HpOBaHHLIX KJiemeH Ha CBe>KHX >KHBOTHLIx). IIpH OTCyTCTBHH 3THX 
ycjioBHH HacTynajio ocBoSoK^eHne KJiemeH ot B036yAHTejm CLinHoro TH$a. 
B to >Ke BpeMH b 0 T,n;ejibHLix oco6hx H3 napran HH^HijHpoBaHHbix KJiemeh 
pHKKeTCHH npoBaneKa nepe>KHBajiH ^jiHTejibHbin cpoK. Phkkgtchh IIpoBa- 
neKa 6hjih Bbi^ejieHbi ot 0. papillipes nepe3 24 h 31 Mec. nocjie 3apa>KeHHH 
KJiem;eH. JIothhho npeAnojio>KHTb, hto b nonyjiHRHH phkkgtchh hmciotch 
oco6o ycTOHHHBbie $opMbi, KOTopne cnoco6m>i b Tenemie mhothx MecHijeB 
nepe>KHBaTb b opraHH3Me KJiema. HMeeTCH h Apyroe o6T>HCHeHHe AJiHTejibHoro 
coxpaHeHHH pHKKeTCHH IIpoBaHeKa tojibko b 0 T,n;ejibHbix KJiemax. CorjiacHo 
^aHHbiM KpioneHHHKOBa (1969), phkkgtchh npoBaneKa jihihb b HeKOTopbix 
cjiynanx npoHHKaioT nepe3 KHineHHbiH 6apbep h npoxoAHT b hojioctb Tejia 
KJiem;a. OcHOBHan >Ke hx nacTb «oce ( n;aeT» b 3hhtgjihh cpeAHen khhikh, kjigtkh 
kotopoh o6hobjihiotch. Bo3mo>kho, ocTaioTCH HH(|)Hii;HpoBaHHbiMH b TeneHHe 
3HanHTejibHoro BpeMeHH tojibko Te oco6h, y kotophx B036yAHTeJib Cbnmoro 
TH$a HaXOAHTCH B hojiocth Tejia. 

ynacTne KJiemeH b ammeMHOJiorHH CbinHoro TH$a, no-BHAHMOMy, Majio 
BepoHTHO. 06 3tom CBn^eTejibCTByioT pe3yjibTaTbi Hainnx BKcnepHMeHTOB 
(rpoxoBCKan c coaBTopaMH, 1967; MrHaTOBHH h TpoxoBCKan, 1968, 1970) 
h pe3yjibTaTbi ^pyrnx HCCJieAOBaTejien (KpioHenmiKOB, 1969; Philip a. oth., 
1967; Burgdorfer a. Ormsbee, 1968; Ormsbee a. oth., 1971). OflHaKo MOfleJib — 
HH^HpnpoBaHHbie phkkgtchhmh npoBaneKa KJiemm — 3acjiy>KHBaeT bhhmb- 
hhh b njiaHe H3yneHHH 6hojiothh B036yAHTejiH CbinHoro TH$a. 3Ta MOAejib 
MOTKeT 6bITb HCH0JIb30BaHa AJIH H3yHeHHH 3aKOHOMepHOCTeH BHyTpHKJieTOH- 
Horo napa3HTH3Ma (3HAocHM6no3a) Ha ypoBHe opraHH3Ma. 

BBIBO^BI 

1. Pa3MHO>KeHHe phkkgtchh rtpoBaneKa b apracoBbix KJiemax xapaK- 
TepH3yeTCH 3aMe,n;jieHHOH cmchoh (J>a3 pa3MHOH?eHHH h cjiaSon hhtghchbho- 
ctbk) npon;ecca. 

2. BcjieA 3a nepBOHanajibHbiM HaKonjieHHeM phkkgtchh b KJiemax npo- 
hcxoaht nocTeneHHoe CHH>KeHHe KOJinnecTBa B036y,n;HTejiH, bhjiotb ao ocbo- 
6o>KAeHHH KJiemeH ot phkkgtchh rtpoBaneKa. 

3. nOBTOpHOe KOpMJieHHe HH(|)HIJHpOBaHHbIX KJiemeH HpHBO^HT K HeSoJIb- 
inoMy yBejiHHeHHio KOJinnecTBa phkkgtchh (Ha 0.5—1.0 jiorapn(|)M), ho He 
H3MeHHeT o6meh TeH^eHi^HH k chh>kghhio KOJinnecTBa >KH3Hecnoco6Hbix 
pHKKeTCHH b opraHH3Me KJiema. 

4. n P H onpeAGJieHHbix ycjioBHHx (TeMnepaTypa coAep^KaHHH KJiema 30° 
H HOBTOpHOe KOpMJieHHe HH$HH;HpOBaHHbIX KJiemeH Ha >KHBOTHblx) pHKKeTCHH 
npoBaneKa ajihtgjibho nepenmBaiOT b KJiemax. 3a(|)HKCHpoBaHbi cjieAyKnnme 
cpoKH o6Hapy>KeHHH pHKKeTCHH: b O. moubata — 14, Alv. lahorensis — 17 
h O. papillipes — 31 Mec. 
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SOME REGULARITIES OF REPRODUCTION 
AND MAINTENANCE OF RICKETTSIA PROWAZEKI 
IN ARGASID TICKS DURING EXPERIMENTAL INFECTION 

V. F. Ignatovich and I. M. Grokhovskaya 
SUMMARY 

Reproduction of R. prowazeki in argasid ticks after their infection on bird’s membrane 
is characterized by slow changes in reproduction phases and low intensity. Following 
the primary accumulation of R. prowazeki in ticks rickettsiae gradually decreased in num¬ 
ber up to complete liberation of ticks from them. Maintenance at a raised temperature 
(30°) and repeated feeding of infected ticks on animals prolonged the survival period of 
viable rickettsiae in ticks. 



